Dynamic compliance in preterm ventilated babies Sir, We read with interest the recent paper of Thomson et al,l especially as their experience was at such variance with our own. We too have been aware of the necessity of determining the accuracy of the measurement of dynamic compliance in sick, ventilated babies and have recently studied this by comparing dynamic and static compliance. Dynamic compliance was measured on 116 different occasions during a temporary disconnection from the ventilator, using a different system with an oesophageal balloon and single pneumotachograph placed in the endotracheal tube. Static compliance was measured using the positive pressure applied by the ventilator for 0-5 sec (pressure measured from the endotracheal tube) and the resultant volume change measured by the same pneumotachograph. Expiratory volumes were used for both measurements. The results were calculated from an average of 10 breaths. All the pressure transducers had identical response times.
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Using this system we found poor agreement between oesophageal and airway pressure during attempted airways occlusion by obstruction of the endotracheal tube; this was because complete occlusion was not possible as there was usually a leak around the uncuffed endotracheal tube. On 25% of occasions it was not possible to achieve an accurate static compliance because the infants actively expired against the applied pressure. When these infants were paralysed, however, an accurate static compliance measurement could be made and this correlated well with the dynamic compliance measurement immediately before paralysis. In infants for whom we were able to make an accurate static compliance measurement, this correlated well with dynamic compliance on 78 occasions (r = 0-94).
In our early studies dynamic compliance was inaccurate on 11% of occasions due to under recording of the oesophageal balloon, but with improvement in balloon production and user technique we have been able to reduce this to 2%. In those infants whose condition remained stable we also found the measurement of dynamic compliance highly reproducible (r = 1-0) over periods of up to five hours.
In summary, we have found dynamic compliance measurements in ventilated babies to be both accurate and reliable. Neither static nor total respiratory system compliance measurements could be made accurately, however, when the infants were actively expiring against the ventilator or there was a leak around the endotracheal tube.
Thomson et al conclude in their study that dynamic compliance is inaccurate in ventilated babies because of malrecording of the oesophageal ballons. The discrepancy in their study could, however, have been caused by faulty volume recording, as dynamic compliance correlated well with total respiratory system compliance in the healthy babies when exactly the same volume recording apparatus was used. In the ventilated babies, however, they used a new and relatively complex method of volume measurement in which one pneumotachograph measured the constant flow through the ventilator tubing (about 10 I/min) and a second pneumotachograph measured the biased flow plus the tidal flow. By electronically comparing the two signals the tidal volume was calculated. We would need more information to be convinced of the accuracy of this system.
Although Thomson et al comment that total respiratory system compliance may be a useful measurement for clinical purposes, for the reasons we have stated above its use would be severely limited. The two examples they gave of changes in this over the first days of life show consistent improvement in lung function with age. This is rather surprising, as both our own measurements and clinical parameters show that many babies with respiratory distress syndrome deteriorate over the first few days before improving, as is shown by the trends in dynamic compliance in 'infant 1' of their paper.
